Immunologic modeling of a 75-kDa malarial protein with carrier-free synthetic peptides.
A protein of 75 kDa is produced in large quantities by the human malarial parasite Plasmodium falciparum and is present on the surface of the merozoite, whose function is to infect erythrocytes. Based on nucleotide sequence coding for 40% of this protein, two nonoverlapping model peptides 13 and 19 residues long were synthesized, coupled to a keyhole limpet hemocyanin carrier, and used to immunize rabbits. Although both antisera had high titers of anti-peptide antibodies, only that raised against the 13-residue peptide showed good reactivity against the original protein. Although the 19-mer adopted the helical secondary structure predicted for the corresponding protein region, antisera against this peptide reacted with the native protein weakly or not at all. Concluding that the poor anti-protein reactivity was due to modification of lysine-containing epitopes by glutaraldehyde conjugation, we used a carrier-free 28-residue peptide presented as a 56-residue disulfide-bonded dimer to model the same region. This peptide, in contrast to the conjugated 19-mer, stimulated the production of IgG antibodies that reacted at high dilution with the authentic protein in immunoblots, ELISA, and radioimmunoprecipitation assays. These data indicate that large carrier-free peptides may be successfully used as immunogens. In addition, our results show that this strategy may greatly improve the ability of conjugation-sensitive peptides to stimulate antibodies reactive with the original protein and therefore has substantial practical application.